A multi-item inventory model without shortages subject to linear and non-linear constraints are considered in this paper.A mathematical model of inventory control problem for determining the minimum total cost is presented. In most of the real world situations the cost parameters,the objective functions and constraints of the decision makers are imprecise in nature. Hence the cost parameters are imposed here 6730 R. Kasthuri and C. V. Seshaiah in fuzzy environment. A demand dependent on unit cost has been considered and this unit cost is taken in fuzzy environment. An analytical solution of the economic production runsize is derived by Kuhn-Tucker conditions method. A numerical example is presented to illustrate the optimal solution of a given model.
Introduction
The literal meaning of inventory is the stock of goods for future use (production/sales). The control of inventories of physical goods is a problem common to all enterprises in any sector of an economy. The basic objective of inventory control is to reduce investment in inventories and ensuring that production process does not suffer at the same time.
In general the classical inventory problems are designed by considering that the demand rate of an item is constant and deterministic and that the unit price of an item is considered to be constant and independent in nature. But in practical situation, unit price and demand rate of an item may be related to each other. When the demand of an item is high, an item is produced in large numbers and fixed costs of production are spread over a large number of items. Hence the unit cost of the item decreases.
.i.e., the unit price of an item inversely relates to the demand of that item. So demand rate of an item may be considered as a function of unit price (i.e)
where Ai (>0) and βi (0< βi<1) Zadeh [9] first gave the concept of fuzzy set theory. Later on, Bellman and Zadeh [1] used the fuzzy set theory to the decision-making problem. The objective
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are introduced as fuzzy goals over the α-cut of a fuzzy constraint set by Tanaka [10] .Zimmerman [10] gave the concept to solve multi objective linear programming problem. Fuzzy set theory has made an entry into the inventory control systems. Sommer [5] applied the fuzzy concept to an inventory and production scheduling problem. Park [4] examined the EOQ formula in the fuzzy set theoretic perspective associating the fuzziness with the cost data. Hence we may impose warehouse space, cost parameters, number of orders, production cost etc, in fuzzy environment. NirmalkumarMandal [3] formulated a multi-objective fuzzy inventory model with three constraints and solved by using geometric programming method.
The Kuhn Tucker conditions [8] are necessary conditions for identifying the stationary points of a non-linear constrained problem subject to inequality constraints. The development of this method is based on the Lagrangean method.
These conditions are also sufficient if the objective function and the solution space satisfy the conditions in the following table 1.1. 
In this paper, Multi-item fuzzy inventory model without shortages is developed under two constraints such as limited storage space and production cost. The demand is dependent on unit cost & the unit cost is taken in fuzzy environment. The unit cost and lot size are decision variables. The problem is solved using Karush-kuhn-Tucker conditions method.
Assumptions and Notations
A multi-item inventory model without shortages is developed under the following notations and assumptions. 
Lot Size Model with no Shortages
The assumptions of the model are described in part by Fig.3.1 
There are some restrictions on available resources in inventory problems that cannot be ignored to derive the optimal total cost.
(i) The limitation on the available warehouse space in the store 
. Inventory model in Fuzzy environment
When p i 's are fuzzy decision variables, the above crisp model under fuzzy environment reduces to
subject to the constraints 
Membership function
The membership function for the fuzzy variable p i is defined as follows
Here U Li andL Li are upper limit and lower limit of p i respectively.
Numerical example
The model is illustrated for one item (i=1) and also the common parametric values assumed for the given model are 
Conclusion
In this paper we have obtained the analytical solution of an economic production run size inventory model with varying demand rate under storage space and total investment cost restrictions. The unit price p i and lot size Q i is considered as decision variables and the model is solved using Karush-Kuhn-Tucker conditions.
The unit price p i is taken under fuzzy environment. The result reveals that as the parametric value βincreases, the lot size Q and the min TC decreases whereas the unit price value increases. The model can be extended for more than one item and by changing the constraints like restriction over number of orders, setup cost etc.
